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Abstract of JP2000342256 

PROBLEM TO BE SOLVED: To improve the efficiency of gene transfer to a plant cell simply carried out 
through a bacterium of the genus Agrobacterium without damaging a tissue, to perform transformation 
and to better a breed by centrifuging a plant cell or a plant tissue. SOLUTION: A plant cell or a plant 
tissue of rice plant, maize, etc., is centrifuged at 100-250,000 G, preferably 500-200,000 G, more 
preferably 1,000-150,000 G centrifugal acceleration for 1 second to 4 hours, preferably for 5 minutes to 2 
hours to improve the efficiency of gene transfer to a plant cell carried out through a bacterium of the 
genus Agrobacterium. Preferably the plant cell or plant tissue is derived from an angiosperm, a 
monocotyledon or a gramineous plant. Preferably after the plant cell or plant tissue is centrifuged, a gene 
transfer treatment is performed. 
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EM** 2 3 flWU^iffllM&itC^L^ 

im$m } &umtn o o g~2 stjg^mp 

[ff*ll4 3 feCritSItf 5 0 0 G~2 OHG<ffiMja 
[fiM 5 ] 1 000G-1 5 77 G<Ajt4> 

[ ft * ii 6 ] &c<&i# i fwa— 4 i^ia^KH-cff *> 
fiisrasi 1 l 5 co^-r^ i jacieao^. 
[ mm 7 ] *&«aa« 5 2 i^p^ieBi t-ir*> 

[ ft 8 ] ffl V * ffi WliXJlfi^ffl^*^ AH* 

t it * n 9 3 ffl ^ § mmmmxittmmmm^mm 
i> 9 lessor. 

ti h ^ t o a s^t* & Il^if l 0 IEtt<o*iS. 
[00 0 13 

[00023 

T-DNAi: V^«5e^)««*Wrfrfl:$-fr4 <I 
i: * < »A?S £ . «8lia*>JS«fc J: 0 JBfM68ltt*fc 
Sdt 3 fc tfrfS*S8W«il*firV vfr if . £ < cofift 

[00 0 33 icoiot. T^aA-^rU^Affitig^ 

i»3$#LTA£<M&l>^mT'&6 (Potrykus 
et al. 1998(##£itt(33))) . -f&;b*>, 

tmfcztixto *) xmcowwzwom ztttx-* 
thui. &$tcr)BmKtmmttiiiifc±x\ mt 
#6, z omizw i^m^mmmmmmzmz 



4. Lfc#oT. £<Oi:3fc|3!HjSi*JK8W-4.rfca f r 

[00043 r/oA^fy ^As^ri^majwrft 
tf&t'zmiz-ti hcoco. mit tchwrnzTfu*? 

r'J *A<3!RB»$:ftj)*$-£. 

x'immm ix\*i. ttmt^immmnzm ix 

^a^Ji-fC fc &< 7/oa7 r 'J ^AOJggfetffffc 
ill) (Rogers et al. 1988{##5:E(34)), Visser 199 
H##ttR<38». McCormick 1991(##£lK(29)). Lin 
dsey et al. 1991(#s£fciR(28)) ) . ftoT, Jgm&ift 

a. ftK&ttO&B&if t«WMc»f»Wf**iT#fc. 
[0 00 5 3 £*ifc*fU T^nA^-f'J^ASrSS* 

fiTwflrv^ n^frcDmrnzmmizzr). ze>£o%£. 
wmw&z'mth z t ifix-ztMi&v^Armmmwfi 

mmm*mm?mmm&®t:*jmiz-t&m%9)%:i> 
mttztiz. ztitxnm^ffl&^mwmizm-tm 

WitLXii. ^^'XBidney et al., 1992 

(##X«(5)»*i«J:lfaff«(Trick et al., 1997(## 

LTVM.. L^L=5r*^. ZtiltffiMX r )&<'fifotiX 
V^y-7T-f^^ffi(Horsch et al., 1985 

d7) ) ) * ssas-fct t ^(z® r-r » mm&ztii£&* 
<mmmxn%\,\ ^con^-mmm^ 
x**< . -mm^mt ixm^^tix^^mm^ 

[00063 

[JHB*W»5LJ:di:"t4«Bil tot, *W$agfl«i 
[00073 

[■M*HSW*fc*>«>>#«] *MViB*^Ut. MOW 

x-xmz&^x. mfcTmAizmi-mwmmxismii 
#miiSMmti> ztiizji , o s m^WAwmttm 
\,z\ft±.z^hzti)K'*hzt*wftL*miZ f m.L 

[00083 t^bh. *%BJ(i, 
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[0009] 

v *>j>wm*ft uzmmfmxnm^a^x , 
mA?hfflfoM®ximfa®mzm>Mm?& ztt 

[0010] jg&ftaftfHi. ft»*tt«Kttm'fc£ 

traaaHisiift^ awL 1000-25750, » 

£L<«;5 0 0G~2 0/7G. $£>«ff£L<«:l 00 

0G-1 577GS«<oia'MDausRffl'rff*>ii&. * 

smctf trasaflsfi* sft 1 wmm 0 z 

s, 1 o$Haearcaw£a&£-fsc:k#"c&4. & 

«v*Mn. mar 1 »JsiTCiafi«iA«»*«Sfc: 
alls -tf-i. ; k &x-£ m>mmm>\^ \ *• 
££0; , »&«yi££< 0 i 1 1 i *) mm?m\$)m 

t«Bfcm±8*6 i k * . ftfcffi 1 1« 

saw*; 5 0og~2 07jg, «nctti ooog~i 
5 0 0 0 0 Gx- 1 £wmh 2 B#ragjg^*i-^*^v^\ * 
commmmximmmmizt ^xcomm^mm^n- 

[0011] *^Bj^a{i, r/OA^f'JWSi 

r u •> AJiwe k mm it&zbzmLti-zbox'b 

^mnmmmmtixa. jmoum&tot* 
mm-hzttfX'Zh. 

[0012] 77*oA7f 'J 7AJIiM£fflO*:»\ 

[0013] ±*$fflMT^'oyS^7 i i; r >A (Agrobacter 
ium tumefaciens) CO^^tt^tC^SI^H^ (c 

rown gall disease) £3l&jB£'*\rkJ±l5r<jK>*n4> 

•ffcifc, S^tTiT^XS K<OHfBT&*T-DNA#ffi 

vt-4-*is» co£mzffl5-tz>m&?tfftft t , KB 



7/txK? f - U ^X,JS$KX'$> & Agro-bacterium rhi zog 
en es & R i 7° 7 X 5 H (C J: 1 P]« & x X f A £ W L X V * & 
(03&tf@4 ) . 

[0014] ^AcO^^J: oTT-DNA 

&f&#x?& t znm^hmmifsMzm-TLtti 
{iT-^x s Y±.<m-wh±.i,zMfc^m xth z t im 

[0015] i "f . M^ttOTi7°7X S H<0T-DNA*»4> 

(disarmed strains) T"J>l>tBA4404(Hoekema et al., 
1983(##XSR(12))), C58Cl(pGV3850) (Zambryski et 
al., 1983<##£Ht(40))h GV3TillSE(Fraley et al., 

1985 (mrXffi (9) ) ) § titz (H3) . 
4> Srfflv ^ i k fc J: 0 , BirM^SfS^S: T /da'? f 'J 
^A^TiT^XS K^T-DNAtt>tZ, ^l.lWS^itfS 

^xrmm&TmxtH^xh o . *»irr«a» 

T-AMTir^XS HOT-DNA^iftC, H*S3Hi£ (t 
riparental mating) (Ditta et al., 1980(##^ti; 
<8» > *rt LTffl iHlfflJ^ i^J; 0 HA^i^ffiT* 0 . 
^<7^-ffik0f(±'fLl)(Fraley et al., 1985 (## 
*1K(9)); Fraleyetal., 1983(##SlR(10)); Zambr 
yski etal., 1983(##^i;(40)) . ^RJB59-140885f- 
(EP116718) ). id— Pli, AM-tU-<?^- (bin 
ary vector) ffititm^iOt' (03) , T-DNAcOH 

w^mKWzvirmwtmx'k&tiK watt hit 

ftfcW tr 7 x 5 K±fc#£*6 j&Wifcif* k v ^ IS* 
(Hoekema et al., 1983)<C3£t71vCV)&. .I^vir^ 
(2{±virA, virB, virC, virD, virESt/'virGA^itL-, 
(»^*f^yai;-f« (x^75«^ 
ftMi (1989) ) ) . VirffiMtttZCOvir^ virB, vir 
virD, virE&t/virG<7)£T$:-&tfi02:^d. t^I 

$Y*-%-fh7'7'uJi7TV*7MzmXLXm^b. T 

yuwt o 7a^\oaw t o-^f-ornxuz. 

Xlx7 ho^-y 3 t'coxmizk 
t )'iT0ZbtfX'%&. 'Ui-V-^tf-lZit. PBIN19 
(Bevan, 1984(#t£iK(4»K pBI 121 (Jefferson, 1987 
(i53S-**t(iq))) DfiA48?.(An et. al . . 1988(**7"M 
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(2)), ^5860-70080^- (EP120516) )tcbtfh t ). £ 

[0016] TfnrttTV ^AA281 (Watson et al. , 
W5(mJM09))m. SStfiKtt (super-virulent) 

nWRXWAHood et al.,1987(##Xi;(13)); Kom 
ari, 1969(#5£fctt(21)». ZWfflEii* IQ&W^h 
Ti 7*7X5 K^pTiBo542KJ6iC9T'&.g>(Hood et a 
1.. 1984 (##£11(16)); Jinetal., 1987(##£§; 
(20)): Komari etal., 1986(##»(24))) . 
[0017] pTiBo542£fflWt % £ft£T't;:20<?)$TL 
I, ^X fA«| § tlX V i 6 . — ?1±pT i Bo542tf>r < X 
7-AMOTi7°5XS HS:^ffft«*EHA101(Hood et a 
1., 1986) *5<ktfEHA105 (Hood etal., 1993)S:fflV^i 
<OT*0, Clil^Srl^WNM-t'J-^^^-^XxA 

ixm*<oim<?)B'mm£.mmtix\.^. ta-o 

ii, X— n-AW -^U— a^^— ('super-binary' vec 
tor) (Hiei et al., 1994(##l£®;(ll)) ; Ishida et a 
1., 1996(##£IR(18)); Komari etal., 1999(##X 
DK(26>). W094/00977-5f, W095/06722^) v-XtAT'&I. 
(H4 ) . C^yXfAit vir^$ (virA. virB, vir 
C, virD N virE&t/virG (tXr\ Ztl^ZZtlZ'tl r vir 

Bt^r^j tv^ci:i$>§o ) ) ^ofar-A 

SOTir^XS KfcJtfT-DNASr^rf £7°7X$ h'*»4, 

h. LfrLtzifito. T-DNA^^rfSffflOT^xS h\ IP 
^SVf^»J-^^-(cvir8frfrM««c7)d*>, 4"&<k 

i -oovi m^mm mmizmm ^irmmm^ 

( £0 0 l < b ivirBXJivirG^-^OIIr 

$^(C*f^L<(ivirB&l/virG2:^t;BT>T-) 
(Komari , 199M##£i;(22)))X-^-/-W 

■f y ? - £:firf •§> 7 /ua7 r U ? Ale, J9ra«9 

®fs^^^&^>DNAf@iiS£gAt&£«. 

(Komariet al., 1996(##^tffiR(25))). icOX-A°-A' 

xta t jf<T , ^ < awMraBMcftv wmmm 

^Zhtzh-tZ.ttfWbfrk%'>X^hmt\ et al., 
1994(##XIK(11)); Ishida etal., 1996(##£lt(l 
8)); Komari, 1990b (##£!£ (23)); Li etal. ,19% 
<#s£S0R(27)); Saitoet al., 1992(##^i;(3 
5))), 

[0018] *|%iffl<0^ttJV^«. ft±k3r67?" 
DA'^ryr>AS$ffll^ urti, »fc:IRjes*i=0rv^, 

Aerohaoteri urn t.iimefaciens ( M 7 li' h vfi<7)Aerohacter 



iumtumefaciens LBA4404 (Hoekema et al., 1983(##3t 
SR (12) ) ) & <k t^EHAlOl (Hoodet al., 1986(##^iK(l 
5))) £jff*L<ffl^£.rk 

[0019] XfttycO-fimizZtHL 7fa/<7fW 

^mmmizm&mm®. (vir) w&M&fnwf&i 
y ? - , x-aw i- u ? ? - & *rv Ytfh. 

vyxjf—s/Xf' MZttLXbH^&ZttfX'Z, 
TtH«-C*4 (Witf, T/nA^ry7AiS$fflSc7) 

vi na«<o-aji tz&&u zmm unnmzr? x s 

[0020] «a*i(c«tA L i d k tmme>&m?l±. 

±ibt7x s vw-mmm^mm&m&mzifimiz 

X . iM7'7XS Ht|aii*fcaf L 

ica^v ^x mmiz t i . ^-c^ft^DMRff 

e^jtoi^ti, fflS^7"^n-xy/c7)^-c<im 
a<0DHA*T-DNA«Wrtfc:3IA'tS CI k «fUSgT 

o , T^nA^f y ? Att»rar<o«iiai*i wffliaifflSii 
*jf * i k t-@ w^dnas-^a-ti. ; k 4 . 

[0021 ] ttl. 7°yX$ HS-Agrobacterium tumefa 

VtmmizXiJfioZbtfX'Z. MblXlt. ±IBUcH 
^c»xi.; ho*ru-^a xi^7 hn^f y 
yi^a PEG'S: k'^-fk^W^a^J: 4*J6* 
k'^^tLS. 

[0022] ffi^tc^At J: d k-rSJifS^ti, ^*ct) 
Sffik|aI«^S*W^iiT-DNAo£^JiW?i|^P H 1^ 

feft, WiS^JcoiScJii of 'i>J:<, It^jf^^P 

&±*>-oxi>xw itc, Tru/WT-vy&wm* 

[0023] y^ASaffi^LTiEfSi^ 
r 'J •> AS^ffll k #t^<S4$ 4t & Clk^J: Ofto^k* 5 ' - 
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m&&T 7x3*9 t y *? ^mwmm®. ^wm i . z <n 
mm*Kmmm&mmm& 3~ i oftmmms. 
mm. mmn±?mm&imm-z> zt^x'offo 

ZttfX*%h. 

[0024] 3tf5^#A^ffi$^4«X(i:»{i, M 

t>m%.zti&i>cv?wti:<s «, n, *ofliv> 

fc i <D T t flitfHfc LT vvfri, WC* -> T t J; v \ t 

C00 25] TESI3tWKev^*#Wfc*S*i4 i 3 
[00 26] 

i^-f 6 . o k t . *«WI4TIESIItffHclRjeS <x4 
iOTfi&V^ 
[00 27] an 1 

(1) r^nA?f 'J^AOH^fcitfr^SK 
r^aA'^f-U^Afeilf^^^^-tJJ, LBA4404 

(PBI121) (PBI O-yfy^tt «fc OTjTflR. 
(Jefferson RA 1987(###jK(19))h LBA4404 (pIG121 
Ha) (Hiei, Y. et al., 1994 (11) h LBA4404 
(PT0K233) (Hiei etal., 1994 (##£i!(ll) ) )i3j:lXL 
BA4404 (pSB133 ) (02 ) £fflVtfr„ 

[ 0 0 2 8 ] pSB133c7)«^{4. MTV* 0 

fc. pGA482(An G et al., 1985(#33dK(3)))£IWIiB8 
SgSal kbWDNA|»fA-&. pSBlKK 

omari etal., 19%(##:£it<25)) fcSallTiKHfcl/Cfc 
£>ft&5.1 kbpODNABfn-k^tTr^XS 
SSU:. &Wt\ ;^)77X* K£iHHIH*EcoRU Bgl 
IItflf-ftLT8.6 kb<0DNABffr*»fe. C^DNABlf 
frJrT^k^a L, Bgl II U Vi]— (TaKaRaftM) £#A 
IT7°7Z$. HpSB27£Hfc. iOpSB27*ifi|R8»*Hind 
IIPCJlHfcU pIG221(0hta S et al., 1990 (##;!» (3 
2))£Hind IWVffittfr&Z bX"i§btlh'i.\ kb?)35S7° 

nX LTpSB33£#£. P SB33£ AWE392»fc^A L 
tdk. Triparental mating^ (Ditta G et al., 1980(# 
pSBKKomari etal., 1996(##£ 
IK (25))) T/nA^fU VMBMmttZm*. 

Ltz, pSB133(4T^C?A'^r y ^A|*|T'pSBl h P SB33<7) 
HOfflHfflaUfc J Oflteftfc. pBI121<DT-DNAfgii£ 

/A-yy^s^a^ (nos) oro^-^-tc 
J:0#J«S<i**^v>f^^iHffite? (nptn) , # 

V 77 «7-*lM 9*7A)VX ( CaMV) C035STO^E-^ 
-fc«fc 0$'J1JP$tL|)GUSil(S^&^t-S. pIG121Hm&tfp 
T0K233OT-DNA£M®tte. nos7°P^-^-(3 i 9$'JtP$ 



tjffs^ 35S7-Q^-^-(CtV^^7— felfifW 

-fyhoyj^ns-r fcGUSjt^fc^rf l>. pSBB 

3tf>T-DNA«ttfcHL nosTO J: i)*J»Sitin 
pt 1 1 jtfe? . CaMVc035ST o ^~9-\Z%m^fi^(T) 

*t&(ia2). *tJ, pSB133RW0K233J4^«6SMi 
^* { i^V>7.->'^-yS^^y-'<,^^--(Koinari, T. eta 
1., 1999(#3KdK(26)))-C&S. 
[0029] (2) {KfS^tj«fcl/«» 

Srfflv^. HWEtt8M4BB«)5lUH»fW»^lifc*l^ 7 

o%x^y-;uT»\ va -y2oz^ts\%d<mtm 

JMHifeiWjft. «$1.5~2«<05lUHiK*«ffiLffiWffl«i: 

[0030] (3)&C4sa 

. 760G~150,000GcOiI'DJPI5rfi : -5?t.^i:^PI^T 

[003 1 ] (4) ^«fcct^^¥t§* 
*^JE^<0«St3J:^#t§3i^*ft{i. Hiei etal. 

(1994) (#*fciK(ii)) izx-iti. -t-bhh. m>m 
mm. **-7 , m(7)WM*t:m , r/o^f^ 

(Chilton, M-D et al., 1974 (##;£« (6)) ) ±T'3~ 

5T3&>#k 0. BsEAAtm (AAigiM, A A 
TSyiaVAAf^S^a (Toriyama K. et al., 19 
85(##^i;(36)), MSMS (Murashige, T et a 
1., 1962(##£iK<30)h 1.0 g/1 100 m 

MT^h^-Vy^'y, 0.2 Mygi, 0.2 M ?)Va- 

x) mm-ti>ztiz£r)ftitz. m^mm^xww. 

«SfcLTJ4» 2N6-AS^Jft(Hiei et al. 1994(##X»;(1 
l)))60»S«^R2t§H!l(0hira et al. 1973 (##XK 
Gl)))o*«fc30ebTfflvvfc. fctf 

(KN0 3 , KH 2 P0 4 ,CaCl 2 2H 2 0, MgS0 4 7H 2 0) tO^"C til/2 
^OjRKTigttifcasjnLfe. «KHBafffi{ilxi(j8 
MX 109 cfu/ml CWSfLfc. £#i8»i3M3BISHt 
v\ HK^*?*JJfcov^x-Gluc^MJl-f4C:i:^J:«. 
GUS^i|^|)l|4L/o (Hiei et al.1994) (##*BR(1 

1) ) . g&mxmffik* ®mzoA% rrito 

n X-100 O&Q.l M yygt^ff?S(pH6.8) tgisu 
3 7W 1 IfflBBWILfc. y ««t7/oA7f 
y7A^4L^f^ 1.0 mM 5-/ot-4-^nn 
- 3 -4 y H y )V- 13 - D ay^(X-gluc)ij J; 

t^2o% ^^y-^-^tf'jyigHffffiiaaiDU^. 37 
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[0032] (5) mnmmmmcomik 

*&E>fcJ:tf#^7.£250nig/l #;l^-y 
yyfcck?/250mg/l -fe7*^^s/A**», 200mg/lA 
*e>f yy£fc(410~ 30mg/l a>( ?"n-?4 yy 

iaaHfct$&£3tt t . 3(rci!B*ftTO-aiiaw« l 
>t. r&mikmmuz. mei et a i. (1994) (mxm 

(11) ) fc il>2N6K^ififc30g/lOD-y/l-t'b-^^mJlI 
LsW&ilfcfflVVfc (Kfctt) . 4fc, Hiei et al. (199 
4)<##3&R(ll))fcJ:42N6iafft (N6 <mW&&XV 
t'^Syffl (Chu C. C. 1978 (#*£Rtt))) . 1 g/1 
#-f$7iL 2 mg/1 2, 4-D) c7)(NH4) 2 S0 4 Sr232 m 
g/1 1 LAAJgift (Tori yama et al., 1985 <##£lft(36))) 

[0033] l»aBfc»*J:t»*S<l>J:*/^S, 250 
mg/l-te 7 * yAi3 J;t/'250nig/l^;K-^ V y%$ 
200mg/lA , o*Vf yyiL<{480mg/l>M 

-2liaW)««*ffofc. Hiei et a 

1. (1994) (##XiK(ll)) fcJ:SN6-7J8ifi W(NH 4 ) 2 S 
0 4 2:232 mg/1 b LAAtgift (Tori yama et al., 1985(## 
XK(36)))<OTS y|«B*aSJntfc««*ttfflLfc. =5: 

[00 34] (6) jm&tAff^PBHI: 

£ s 250mg/l y U yfc J; t/250mg/l -fe 7 * y 
A££#, lOOmg/l^D*^ yy 4£Ji50mg/lA>r^ 
07>f yy£^tfS^TOW6S3lM£(Hiei et al. 199 
4 (#*fcgC(ll)) ) ±£11* U:. 
[00 3 5] (7 ) S^tffl»te*J »t4GUSfg9K0»|4 
25'CBMftTt'4~5aP^c7)S^l:i§«$rft^ iXftbti 

■/■z&nMMmnMmmcnmxz. ±ieo<k dcx-ci 

uc£»tl>Ct.CJ:D, GUS&SfcfSHEU: (Hiei et 
al.1994 (#*£lK(ll)) ) . ff#«ttte500fg?)Hyp 
oiK»**S«tifc»tt L . 25X:WkfrT?fflSmtffi I 

[ 0 0 3 6 ] (8) $sm 

(i)acjei%A«}M 

^f«aBst't«tJ ^tAmHtitti** 

fflwc 4 ^cO*M^O^t«^£ilil^^*, 10K 
(ill. 2, 3, 6).^ll#P^tCOV^T{il0^ra^«M-C'^ 



[0037] ^6W*g**»tSSiSaiIC«*ffl^fe250K 

^y t# y towe t jfiiftjaja'Daifflufe25o kg&o 

HlOKffl{i5KG~200KG>#;?. ^S^cOffiffittS: 

cm io. ii<oi6jR*»fe» jgma«ig**«fl5v^s*i 

y-<? l>LBA4404(pSB13 
3) CO^&^T. I#<0AM y 9 -T*4LBA4404 
( P I G121Hm) T t , 20KG - 60^^11^ t <t 9 *3*K£ 

[ o o 3 8 ] (i i ) jm«4 *fiP*s«aiaco«®t 

^Hth(10ppmA-< yu~?4 yy, 200ppmVN°D^-7^ x 
y)t'iMtT^I»^9, 13S*^Em 3,6SO*# 

[ 0 0 3 9 ] (i i i ) S'll^at i 5»«l^5»*OP 
SMB. JJEt J; Of^tti UfcGUSIitt^Kiaft* (*4. 5) 

ov^ti. «ffl£ i^T U»ttfflHE*ffo tz. z<m& m 

>um LtzBwmmmmmm'mmfo ( a y t ^ 

y <WO 4 Jrb^ U »S8t5 J: tamtcHliBK) 
fr~>tz. 

[0040] Hiei et al . (1994 (##«(11) ) ) 

aj* l fif9it* i f&Sv:t*«^L'rv^. Aide 

mite RR et al. 1996(##XiK(l))Ji. "f^^jHRK* 

Hiei et al. (1994 (#*SJC(11)> ) 14. ^jnglAlE 
TJCOSV^^^-T'fcSX-AW^^y-^^-** 

Aldemitaet al., 1996(##XiK(l))fc:J:ntf, X-A* 
N -^f ij ? ^ _ COLBA4404 (pT0K233) £■ ffl I 



!(7) 000-342256 (P2 0 0 0-Pfiig 



?-k < mmmmmn wx- & £ <, * 

[004 1] 

[ * 1 ] * 1 #8i'^i k ttnm&namm 

* (ttKS% : LBA4404/PSB133) 





(Cfu/Bl) 






760 6 


8,500 Q 


19,100 6 




1 xio 9 


3/1 0<+) 


6/10 (+) 


7/10 (+*) 


7/10C+++) 


1X10 9 


2/1 0(+) 


0/10 (-) 


4/10 (++) 


7/10C+++) 




1X10 8 


4/1 0(+) 


3/10 (+) 


9/10(+++) 


7/10(+++) 


1 XIO 9 


1/10 (+) 


6/10(++) 


2/10 (+) 


7/10C+++) 



[0042] 

[H2JH2 a^ttrV&MfrbWttvJisy 

m&t))VX<7)ffim : LBA4404/PSB133) 



%m 


(cfu/ral) 






760 Q 


8,500 a 


19,100 G 




1X10 8 


4. 8% (1/21) 


0. OS (0/22) 


15.0% (3/20) 


31. 8% (7/22) 


1X10 9 


4. 3% (1/23) 


4. 5% (1/22) 


16. 7% (3/1 8) 


13. 3% (2/1 5) 




1X10 8 


0.0% (0/21) 


0. 0%(0/22) 


14. 3% (3/21) 


18.2%(4/22) 


1X10 9 


0.0% (0/23) 


0.0% (0/21) 


0.0% (0/19) 


0.0% (0/22) 



m>umm •. mmmm ■ 3-50 



[0043] 

[ it 3 ] mn coytmmp t>v)nu*~?Ms y 

>l>ZCDliimmmMM% : LBA4404/PSB133) 



mm 


(cfu/ral) 






760 Q 


8,500 G 


19,100 G 




1 x 10 8 


0.0% (0/10 


0. 0%(0/11) 


30.0% (3/10) 


38. 4% (4/11) 


1 x 10 9 


0.0% (0/11) 


9. 1%(1/11) 


27. 3% (3/11) 


54. 5% (6/11) 




1 x 10 s 


0.0% (0/10) 


0.0% (0/1 5) 


9. 1%(1/11) 


9. 1%(1/11) 


1 x 10 s 


0.0% (0/11) 


0. 0%(Q/11) 


0.0% (0/11) 


45. 5% (5/11) 



m>wmmm •■ mmmm ■. 3-50 



[0044] 











30# 


60# 


LBA4404 (pSB133) 


9/10 (+) 


9/10 (-H-) 


10/10(++) 


10/10(-H+) 


LBA4404(pT0K233) 


9/10 (+) 


10/10(++) 


10/10(++) 


10/1Q(+++) 



»I14D jftK : 20, 000G , : 3 t ij 'J 



[004 5] 

[f*5] *-5 jS^Walfc^nt"^ i^yiHtt^^ 



!(8) 000-342256 ( P 2 0 0 0 -ch=X5 6 











mm 






1 o# 


3 Oft 


6 Oft 




m m 


o. cm (o/3i) 


34. 3% (12/35) 


35.0% (14/40) 


53. 3% (16/30) 




Got) 












at m 

Got) 


0.0% (0/32) 


54. 1% (20/37) 


34. 2% (13/38) 


58. 6% (17/29) 




m m 


0. OS (0/31) 


20.0%( 7/35) 


38. 5% (15/39) 


40. 0% (12/30) 




(30°C) 












of m 

Got) 


0.0% (0/32) 


48. 6% (17/35) 


41.0% (16/39) 


33. 3% (10/30) 



ftfrAOUfc : 20, OOOG, &#tgit8l!P B l : 3-50 , 2<«H* [0046] 

mmms. i m 6 3 H6 &wmm& t mmm&<?xvs%Bi us, 























mm 






















+ 


t+ 




3 


6 


4 


0 


0 




e 0B9 


0 


2 


6 


2 




3 urn 


0 


0 


2 


8 


20KQ 0 














e er^ 


0 


0 


2 


8 


40KQ 2> 


3 era 


1 


0 


1 


8 
















0 


0 


0 


10 




3 era 


1 


0 


5 


4 


110KG 3) 














6 BH 


0 


0 


2 


8 




3 Pffl 


10 


0 


0 


0 


250KQ 3) 














6 B 


10 


0 


0 


0 



: LBA4404/pIG121Hm , : 60# +: 1/8-1/4, ++:>l/4 

Dmsmmm'tm 2)*si«3&s« immmm* [0047] 



!(9) 000-342256 (P2 0 0 0-chC5 6 















MOT 







± 


+ 


++ 




3 


5 


4 


1 


0 


MM 


6 QM 


o 


6 


2 


2 




13 sm 


0 


5 


2 


3 




3 Bffl 


0 


2 


5 


3 


20KQ 0 


6 BW 


0 


1 


3 


0 




13 Bffl 


0 


1 


3 


6 




3 


0 


1 


7 


2 


40KO 2J 


6 BR3 


0 


0 


8 


2 




13 9 ft 


0 


1 


5 


4 



&K«# : LBA4404/pIG121Hm , DftftffiaG&frtil 2) 
ESi^ti5«>*GUS^fi««»I-& -:fcU±:<l/8. 



+: 1/8-1/4, ++:>l/4 
[0048] 















mm 




± 


+ 


++ 




3 b 


7 


3 


0 


0 




e b fig 


3 


1 


0 


0 




13 a r§3 


1 


6 


2 


1 




3 era 


0 


0 


1 


9 


20KQ " 


0 SHU 


0 


0 


2 


8 




13 Bft 


0 


0 


1 


9 




3 BR9 


1 


0 


4 


5 


40KQ 7) 


e b ng 
13 gft 


0 
0 


0 
0 


0 

1 


10 
9 



mUmm : LBA4404/ P IG121Hm . DfXftffiffig'ftfl 2) 



+: 1/8-1/4, ++:>l/4 
[0049] 

im 9 ] ^9 lba4404 ( P Bi 121) iz x ii&mmm ( A 















50 


17 


12 


24.0(%) 




150 


60 


54 


36.0(%) 



[00 50] 



[£10] £10 LBM404(pIG121lta) t«t S^WRSBi 

* (p Q n a: float) 



(a 0 ) )00-342256 (P2000 -u« 







warn 








40 


9 


3 


7.5(%) 




47 


10 


5 


io. e(%) 



}M«:20KG-60# 
[00 5 1] 



[£113 1111 LBA4404(pBI121)fc:J:4«iWa«Si* 















49 


4 


2 


4.1(50 


1CM 


274 


35 


27 


9.900 



COO 52] 



[ a 1 2 3 $12 LBA4404 (PSB133) £ i ft flgfflHfttSli 



4MI 




JHbft 








63 


0 




O.O0Q 




281 


30 


23 


a200 



mmm ■. 2okg -6o# ^issbb n 
[ 0 0 5 3 3 nmM2 

±ZZm.2 mnObV^aais^m (n a pSA188. H# 

LS-lnf««dWft-C'-liIft»Lfc. 100 

x 10 9 cfu/ml(Oi8ST'\ Agrobacterium tumefaciens LB 
A4404 (PSB131) (Ishida et al. 1996(##£i!(18)) ) 

zmmLtimztui. 4o,ooog, vcx-3(>m&<mmi 

Pal SffiT«L£. MIL *FhWc*ffLfct*, E 
$W*M!!Kfg-f ft X 0 fcLS-ASigfifcfcllflsLfc. t 

ft, S4imft^3MM^>flati. OToilOffo 
ft. fcHWtaR 0 ttJ LtoMWKSLS-iirfaiflciWfi-c-lll 
R«*PM*£tr*iy»fc»U 20 KGi 
7t(i40 KGfTC. lBtia^ll^a^fifo^o WiM 
ttfctt+TlBflSL S»TlfflLfc. MIL 

#1 x 10 9 cfu/ilW«gtCLBA4404(pSB13D* 

SUdlL EWffi*^ifit^ftj;3^10 ;uM AgN0 3 

z&ti\s-tstmt,zmmitz. 2rc. BfHTT3BP H TO 

X-gl ucfci 0 GUSjHg? tf> h y y V x V h fcfKBfcfHE 



U:. fris, ±IE<^ifit>J;tflgieBi, ishida, Y.et 

al. 19%(##*iK(18»ti2tt<0*ffitfi!o^. 
[00 54 3 LBA4404(pSB131) *«aL^A188*3RKT 
i7)GUSjtf5^c7) h 7 y^'x y h&f&giSrfl 1 3 

[00 5 5 3 J2U:*>tt**»&» jg4l«L£*$)2£jS 
Wh^tonj/ai (Ishidaet al. 1996(##XlK(l 

8))) nouTtswi-rftctcj; ojBfnEwnii 

[00563 

[ HI 3 3 31 1 3 A188*$K -C^GUSjifei 1 ?) h 9 



mi))00-342256(P2000 -uMS 





*&® 


am 






KG 


min 


mm 


+++ 


+f 


+ 




1 


40 


30 


27 


7 


10 


10 


0 




MM 


30 


30 


1 


17 


12 


0 


2 


40 


60 


20 


0 


3 


17 


0 




20 


60 


20 


0 


10 


10 


0 




*m 


60 


20 


0 


1 


19 


0 



[00 57] 
[0058] 

(1) Aldemita RR, Hodges TK (1996) Agrobacteriura tu 
mefaci ens-mediated transformation of japonica and 
indica rice varieties. Planta 199: 612-617 

(2) An, G., Evert, P.R. , Mitra, A. and Ha, S.B. (1 
988) Binary vectors. In Gelvin, S.B. and Schilpero 
ort, R.A. (eds.), Plant Molecular Biology Manual A 
3. Kluwer Academic Press, Dordrecht, pp. 1-19. 

(3) An, G., Watson, BD. , Stachel, S. , Gordon, MP. 
&; Nester, EW., (1985)New cloning vehicles for tran 
sformation of higher plants. EMB0 J., 4:277-288. 

(4) Bevan, M. (1984) Binary Agrobacterium vectors 
for plant transformation. Nucleic Acids Res., 12, 
8711-8721. 

(5) Bidney, D., Scelonge, C. , Martich, J., Burrus, 
M. , Sims, L. , and Huffmanm G. (1992) Microproject 

ile bombardment of plant tissues increases transfo 
rmation frequency by Agrobacterium tumefaciens. PI 
ant Mol. Biol., 18, 301-313. 

(6) Chilton, M-D., Currier, TC. Farrand, SK. Bendi 

ch, AJ. Gordon, MP. &;Nester EW. (1974) Agrobacteri 
um tumefaciens DNA and PS8 bacteriophage DNA not d 
etected in crown gall turners . Proc, Natl. Acad. S 

ci. USA, 71:3672-3676 

(7) Chu, C. C, (1978) Proc. Symp. Plant Tissue Cu 
lture, Science Press Peking, pp. 43-50 

(8) Ditta, G. , Stanfield, S. , Corbin, D. and Helin 
ski, D.R. (1980) Broadhost range DNA cloning syste 
m for Gram-negative bacteria: Construe tionof gene 
bank of Rhizohitim meliloti. Proc. Natl. Acad. Soi . 



USA, 77, 7347-7351. 

(9) Fraley, R.T., Rogers, S.G., Horsch, R.B. , Eich 
oltz, D.A. and Flick, J. S. (1985) The SEV system: a 

new disarmed Ti plasmid vector for plant transfor 
mat ion. Bio/ techno logy, 3, 629-635. 

(10) Fraley, R.T. , Rogers, S.G., Horsch, R.B., San 
ders, P.R., Flick, J.S., Adams, S.P., Bittner, M. 
L. , Brand, L.A., Fink, C.L. , Fry, J.S., Galluppi, 
G.R. , Goldberg, S.B., Hoffmann, N.L. and Woo, S.C. 

(1983) Expression of bacterial genes in plant eel 
Is. Proc Natl Acad Sci USA, 80, 4803-4807. 

(11) Hiei, Y., Ohta, S., Komari, T. and Kumashiro, 
T. (1994) Efficient transformation of rice (Oryza 
sativa L.) mediated by Agrobacterium and sequence 
analysis of the boundaries of the T-DNA. The Plan 

t Journal, 6, 271-282. 

(12) Hoekema, A., Hirsch, P.R. , Hooykaas, P.J.J, a 
nd Schilperoort, R.A. (1983) A binary plant vector 
strategy based on separation of vir- and T-region 
of the Agrobacterium tumefaciens Ti -plasmid. Natur 
e, 303, 179-180. 

(13) Hood, E.E., Fraley, R.T. and Chilton, M.-D. 
(1987) Virulence of Agrobacterium tumefaciens stra 
in A281 on legumes. Plant Physiol, 83, 529-534. 

(14) Hood, E.E., Gelvin, S.B. , Melchers, L.S. and 
Hoekema, A. (1993) NewAgrobacterium helper plasmid 
s for gene transfer to plants. Transgenic Res., 2, 

208-218. 

(15) Hood, E.E., Helmer, G.L. , Fraley, R.T. and Ch 
ilton, M.-D. (1986) The hypervirulence of Agrobact 
erium tumefaciens A281 is encoded in a region of p 
TiBo542 outside of T-DNA. J. Bacterid., 168, 1291 
-1301. 

(16) Hood, E.E., Jen, G. , Kayes, L., Kramer, J., F 
raley, R.T. and Chilton, M.-D. (1984) Restriction 
endonuclease map of pTiBo542, a potential Ti-plasm 
id vector for genetic engineering of plants. Bio/t 
echnology, 2, 702-709. 

(17) Horsch, R. B., Fry, J. E. , Hoffmann, N. L. , E 
inhholtz. D.. Rpeers.S. G. and Fralev. R. T. HQft^ 



(Si 2) )00-342256 (P2000- 



!56 



A simple and general method for transferring gene 
s into plants. Science 227, 1229-1231. 

(18) Ishida, Y. , Saito, H. , Ohta, S. , Hiei, Y. , Ko 
mari, T. and Kumashiro, T. (1996) High efficiency 
transformation of maize (Zea mays L.) mediated by 
Agrobacterium tumefaciens. Nature Biotechnol, 14, 
745-750. 

(19) Jefferson, R.A. (1987) Assaying chimeric gene 
s in plants: the GUS gene fusion system. Plant Mo 
1. Biol. Rep., 5, 387-405. 

(20) Jin, S., Komari, T. , Gordon, M.P. and Nester, 
E.W. (1987) Genes responsible for the supervirule 

nee phenotype of Agrobacterium tumefaciens A281. 
J. Bacteriol., 169, 4417-4425. 

(21) Komari, T. (1989) Transformation of callus cu 
ltures of nine plant species mediated by Agrobacte 
rium. Plant Sci., 60, 223-229. 

(22) Komari, T. (1990a) Genetic characterization o 
f double-flowered tobacco plant obtained in a tran 
sformation experiment. Theor. Appl. Genet., 80, 167 
-171. 

(23) Komari, T. (1990b) Transformation of cultured 
cells of Chenopodiumquinoa by binary vectors that 
carry a fragment of DNA from the virulenceregion 

of P TiBo542. Plant Cell Reports, 9, 303-306. 

(24) Komari, T. , Halperin, W. and Nester, E.W. (19 
86) Physical and functional map of supervirulent A 
grobacterium tumefaciens tumor- inducing plasraid pT 
iBo542. J. Bacteriol., 166, 88-94. 

(25) Komari, T. , Hiei, Y. , Saito, Y. , Murai, N. an 
d Kumashiro, T. (1996)Vectors carrying two separat 
e T-DNAs for co-transformation of higher plants me 
diated by Agrobacterium tumefaciens and segregatio 
n of transformants free from selection markers. PI 
ant J, 10, 165-174. 

(26) Komari, T. and Kubo, T. (1999) Methods of Gen 
etic Transformation: Agrobacterium tumefaciens. In 

Vasil, I.K. (ed.) Molecular improvement ofcereal 
crops. Kluwer Academic Publishers, Dordrecht, pp. 
43-82. 

(27) Li, H.-Q., Sautter, C, Potrykus, I. and Puon 
ti-Kaerlas, J. (1996)Genetic transformation of cas 
sava (Manihot esculenta Crantz). Nature Biotechno 
1., 14, 736-740. 

(28) Lindsey, K. , Gallois, P. and Eady, C. (1991) 
Regeneration and transformation of sugarbeet by Ag 
robacterium tumefaciens. Plant Tissue Culture Manu 
al B7:l-13. Kluwer Academic Publishers. 

(29) McCormick, S. (1991) Transformation of tomato 
with Ae robacterium tumefani ens. Plant. Tissue Cult. 



ure Manual B6: 1-9. Kluwer Academic Publishers. 

(30) Murashige, T. and Skoog, F. (1962) Physiol. P 
lant 15:473-497. 

(31) Ohira, K. , Ojima, K., Fujiwara, A. (1973) Stu 
dies on the nutritionof rice cell culture I. A sim 
pie, defined medium for rapid growth in suspension 

culture. Plant Cell Physol., 14:1113-1121. 

(32) Ohta, S. , Mita, S. , Hattori, T. , Namamura, 

K. (1990) Construct ionand expression in tobacco of 
a 0 -glucuronidase (GUS) reporter gene containing 
an intron within the coding sequence. Plant Cell P 
hysiol. 31: 805-813. 

(33) Potrykus, I., Bilang, R., Futterer, J., Saut 
ter, C. and Schrott, M. (1998) Agricultural Biotec 
nology, NY:Mercel Dekker Inc. pp. 119-159. 

(34) Rogers, S.G., Horsch, R.B. and Fraley, R. T. 
(1988) Gene transfer in plants: Production of tran 
sformed plants using Ti pi asm id vectors. Method fo 
r Plant Molecular Biology, CA: Academic Press Inc. 

PP. 423-436. 

(35) Saito, Y. , Komari, T., Masuta, C, Hayashi, 

Y. , Kumashiro, T. and Takanami, Y. (1992) Cucumber 
mosaic virus- tolerant transgenic tomato plants ex 

pressing a satellite RNA. Theor. Appl. Genet., 83, 
679-683. 

(36) Toriyama, K. and Hinata, K. (1985) Plant Sci. 
41:179-183 

(37) Trick, H.N. and Finer, J.J. (1997) SAAT: soni 
cation-assisted Agrobacterium-mediated transformat 
ion. Transgenic Research 6:329-336. 

(38) Visser, R.G.F. (1991) Regeneration and transf 
ormation of potato by Agrobacterium tumefaciens. PI 
ant Tissue Culture Manual B5:l~9. Kluwer Academic 
Publishers. 

(39) Watson, B., Currier, T.C., Gordon, M.P. , Chil 
ton, M.-D. and Nester, E.W. (1975) Plasmid required 

for virulence of Agrobacterium tumefaciens. J Bac 
teriol, 123, 255-264. 

(40) Zambryski, P., Joos, H., Genetello, C, Leema 
ns, J., Van Montagu, M. and Schell, J. (1983) Ti p 
1 asm id vector for the introduction of DNA into pi a 
nt cells without alteration of their normal regene 
ration capacity. EMB0 J, 2, 2143-2150. 



(a 3) )00-342256 (P2000-: & 



[03] T7urt'7T ) J f 7&mMWcD3iWj:2mM<7)'<. 
[04] r/DA^f'J^A 7>7TyXyX(D3Sfi 
[fir^WJJ] 

virB Agrobacterium tumefaciens A28Hc^-^il-S T i 
7*7* 5 HpTiBo542W7 '4 lUUyzffi&$>0>viriStfcf- 
virC Agrobacterium tumefaciens A281t~^;£;ft.l>T i 
TyX 5 HpTiBo542c7)7'V ;H^yA^tf ^virCjtfS^ 
virG Agrobacterium tumefaciens &2&\liZi!s£.tlZ>T i 
7°^^ 5 KpTiBo542C07'V;H/y^.^4 I ^virG3ife^ 
BL 7 /DA'? r 'J •> AJUfflfflcOT - D NACOSY— ^ 

BR r^'ny^f'J 7AJ!*raoT-D N A^-y 

— is^y 

tc r h 5im ? 'j ^sasttae? 



ig -fyhoyGUSjtfs^ 

HPT yvf^n^j/yjfttaffia&f 

h mmmmu indmstt 

Ampr T>VyVymimfc=F 
BAR barjffE^ 

Pnos j n u >"&js» asjtftwrD*-* - 
Tnos 7Ayy£j£BIMS^?-$*-?- 

P35S CaMV 35S7"D^-^- 

COS, cos 7A^7r-xOC0S^fa 

ORI. ori ColEl^lISWA 

NPT.NPTII ^^j/VJSfiittjB&P 

Vir T^oA^rU7AJi«OTiT7^5 HcO^vir 

S Vir ?|^ttT^oy^x'J7ASiW«OTir5X 
5 r-*pTiBo542c7):£viHiJ$ 

s vir* Ti7*5^5HpTiBo542<Ovir««W— 95i*tr 



[HI] 



(?14))00-342256 (P2000-n56 



[H2] 



Kpnl 0.0 
Hindlll 0.2 




i 

Sail 24.6 



(a 5))00-342256 (P2000-)56 



IMS] 




DNA»2f 





1 • 

i • 

(& 6) )00-342256 (P2 0 0 0-7" 5 6 



l®4) 







s 


/t-dna\ 




Ils vir * y 


I Vir ) 















7 ay h^-WmZ 

(72) ^BJ^ ft- F*-.M##) 2B030 AA02 AB03 AD20 CA06 CA17 

fi?|S]ii^Baa5sffllBmE700#t|£ B#fc CA19 CB02 CD03 CD07 CD09 

»i*«fls!eAttaeffliBfismrt cdb cdi7 

4B024 AA20 BA12 CA04 DA01 EA10 
FA10 GA17 GA25 HA20 

4B065 MUX AA89X AB01 AB03 
AC10 BA25 BC50 CA31 CA60 



